where T 0 , A 0n and φ 0n represent the average, amplitude and phase of the soil surface temperature wave, respectively; ω is the period of soil temperature, which equals 86400 in our model; t is the time in units of s; γ 0 is the speed of soil temperature decrease with depth; and α and β are constants for certain soils. However, in actual operation, the soil surface temperature (i.e. at 0 cm) is hard to measure precisely and, along with α and β, may vary with soil type and soil moisture content. So, here we used the difference of soil temperature amplitude for two specific layers, 5 and 20 cm underground, to calculate α and β, and used the temperature at 5 cm underground as the basis. So, each layers' temperature can be expressed as: 
